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Summary  The  present  study  deals  with  the  characteristics  and  trend  of  road  accidents  on
a selected  stretch  of  NH-1  between  RD  98  km  and  148  km.  Four  year  road  accident  data  from
2007 to  2010  of  50  km  long  stretch  was  collected  which  includes  the  period  when  construction
of 6-laning  project  started  on  NH-1.  The  paper  also  brings  forth  the  result  of  widening  project
on road  accidents.  The  data  was  analyzed  to  identify  cause  of  accidents,  nature  of  accidents
and type  of  injury,  type  of  vehicles  involved  and  time  of  accidents.  The  widening  project  has
resulted  in  tremendous  increase  in  number  of  accidents  on  the  road.  Maximum  accidents  fall
in the  category  of  non-injury  type  (49%).  Serious  injury  type  accidents  are  found  to  be  more
than fatal  accidents.  Findings  show  that  head  on/rear  end  collisions,  caused  mainly  due  to
overspeeding/driver’s  fault  account  for  46%  of  the  accidents.  It  is  seen  that  trucks/canter/buses
are found  involved  in  maximum  number  of  accidents  (42%).  The  day  time  accidents  are  found
to be  more  than  night  time  accidents.  This  paper  presents  the  data  analysis,  improvement
measures  and  conclusions  recommendations  to  reduce  road  accidents  on  NH-1.
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oad  accidents  are  essentially  caused  by  improper  interac-
ions  between  vehicles,  between  vehicles  and  other  road
sers  and/or  roadway  features.  The  situation  that  leads  to
mproper  interactions  could  be  the  result  of  the  complex
 This article belongs to the special issue on Engineering and Mate-
ial Sciences.
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nterplay  of  a  number  of  factors  such  as  pavement  char-
cteristics,  geometric  features,  trafﬁc  characteristics,  road
ser’s  behaviour,  vehicle  design,  driver’s  characteristics  and
nvironmental  aspects.  Thus,  the  whole  system  of  acci-
ent  occurrence  is  a  complex  phenomenon.  The  problem
f  deaths  and  injuries  as  a  result  of  road  accidents  is  now
cknowledged  to  be  a  global  phenomenon.  The  authorities
n  all  countries  of  the  world  feel  concerned  about  the  growth
n  the  number  of  people  killed  and  seriously  injured  on
heir  roads.  According  to  World  Health  Organization  Report
Peden  and  Sminkey,  2004),  in  1990  road  accidents  as  a  cause
f  death  or  disability,  lying  in  9th  place  out  100  separately
dentiﬁed  causes,  were  by  no  means  insigniﬁcant,.  However,
icle under the CC BY-NC-ND license (http://creativecommons.org/
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Figure  1  Accidents  based  on  type  of  Injury.
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of  motor  vehicle/road  condition.  From  Fig.  3,  it  is  clear  that
overspeeding/driver  fault  (87—88%)  is  found  to  be  the  main
cause  of  accident.Analysis  of  road  accidents  
by  the  year  2020  forecasts  suggest  that  as  a  cause  of
death,  road  accidents  will  move  up  to  sixth  place  and  in
terms  of  years  of  life  lost  (YLL)  and  ‘disability-adjusted  life
years’  (DALYs)  will  be  in  second  and  third  place  respectively.
Chakraborty  and  Roy  (2005)  proposed  to  ﬁnd  appropriate
remedial  measures  that  would  in  turn  help  to  improve  the
overall  road  safety  situation  in  Kolkata.  Rajaraman  (2009)
on  NH-45,  Kanchipuram  District,  Tamil  Nadu,  suggested  the
improvements  in  the  infrastructure,  truck  designs  and  truck
driver’s  skills.  Singh  and  Misra  (2004)  reported  in  their  study
for  Patna  city  that  buses  were  the  most  risky  vehicle  caus-
ing  16  accidents  per  thousand  buses  per  annum  followed  by
trucks  and  3-wheelers  at  2nd  and  3rd  position,  respectively.
Safety  Scenario  on  Indian  Roads  is  very  poor.  The  num-
ber  of  accidents  increased  from  405,637  to  486,384  resulting
in  an  increase  in  number  of  deaths  from  80,888  to  125,660
during  2001—2009.  Each  year  1.2  million  men,  women  and
children  around  the  world  lose  their  lives  as  a  result  of  road
trafﬁc  accidents.  Between  1970  and  2009  the  number  of
the  accidents  increased  by  4.3  times  with  more  than  7  fold
increase  in  injuries  and  about  8.7  times  increase  in  fatalities
(Kuntal  et  al.,  2011).  The  present  study  deals  with  trends
and  characteristics  of  road  trafﬁc  accidents.
Methodology of study
The  study  aims  at  analysis  of  characteristics  of  road  traf-
ﬁc  accidents  on  a  50  km  long  between  RD-98  and  RD-148
of  NH-1  during  2007—2010,  which  includes  the  period  when
widening  of  the  road  from  4-lane  to  6-lane  started.  The  con-
struction  work  started  in  May  2009,  so  the  period  is  divided
between  before  and  after  6-lane  construction  started.  The
SOMA  Isolux  construction  company  is  presently  engaged  in
the  Widening  Project  of  NH-1  from  Panipat  to  Jalandhar.  The
accident  data  is  collected  from  National  Highway  Authority
of  India  (NHAI)  and  SOMA  Isolux.  The  accident  data  con-
tains  the  information  like  date,  time,  location,  injury  type,
person’s  dead/injured,  vehicles  involved,  probable  causes
of  accident.  On  the  basis  of  the  study  of  characteristics
of  the  road  accidents  suitable  improvement  measures  are
suggested  to  reduce  the  accidents  on  the  road.
Analysis of road accident characteristics
The  road  accident  characteristics  studied  in  this  study
include  their  total  number,  cause  of  accidents,  nature  of
accidents  and  type  of  injury,  type  of  vehicles  involved  and
time  of  accidents.  Based  on  these  characteristics  of  acci-
dents,  the  analysis  is  done  in  the  foll.  section.
According  to  the  type  of  injury
Whenever  a  road  accident  occurs  on  the  road,  mainly  four
types  of  accidents  i.e.  fatal  injury,  serious  injury,  minor
injury  and  non  injury  are  said  to  happen,  depending  upon  the
severity  of  injury.  From  Fig.  1,  it  is  observed  that  as  per  type
of  injury,  maximum  accidents  fall  in  the  category  of  non-
injury  (49%)  followed  by  serious  injury  (28%),  minor  injury
(17%)  and  fatal  accidents  (5%).  Serious  Injury  accidents  are
found  to  be  more  than  minor  injury.Figure  2  Accidents  due  to  their  Nature.
ccording  to  the  nature  of  accident
he  nature  of  road  accidents  that  occur  on  the  road  can
e  due  to  vehicle  overturning,  head  on/rear  end  colli-
ion,  hit  and  run,  right  turn  collision,  right  angled  collision,
rush/side  swipe,  skidding  of  vehicle,  etc.  From  the  Fig.  2,
t  is  clear  that  maximum  accidents  (44%)  are  of  the  type
ead  on/rear  end  collision,  followed  by  hit  and  run  (20%)
nd  overturning  (14%).
ccording  to  cause  of  accident
 road  accident  can  occur  due  to  many  reasons,  it  can  be  the
ault  of  driver  of  motor  vehicle/driver  of  the  other  vehicle
r  the  accident  can  take  place  due  to  defect  in  the  conditionFigure  3  Accidents  due  to  particular  cause.
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Figure  4  Accidents  according  to  vehicle  involved.
A
a
T
i
a
i
a
i
o
a
(
A
M
t
t
F
t
o
P
t
s
t
I
I
t
i
s
9
f
a
a
u
c
a
1
2
3
4
C
T
s
1
2
3
4
5
6
A
S
f
A
R
C
K
P
RFigure  5  Number  of  accidents  according  to  time.
ccording  to  the  type  of  vehicles  involved  in
ccident
he  severity  of  accident  depends  upon  the  type  of  vehicle
nvolved  in  the  accident.  There  are  more  chances  of  fatal
ccident  taking  place  in  case  of  heavy  vehicles  involved
n  the  accident  as  compared  to  light  vehicles.  The  total
ccidents  according  to  type  of  vehicle  involved  are  shown
n  Fig.  4.  According  to  vehicle  involved  in  accident,  it  is
bserved  that  trucks/canter/buses  are  involved  in  maximum
ccidents  (42%)  followed  by  cars/jeeps  (35%),  2-wheelers
13%)  and  others  (10%).  Buses  account  for  6%  of  accidents.
ccording  to  time  of  accident
ainly,  we  divide  road  accidents  according  to  time  period  in
wo  categories.  The  ﬁrst  one  is  from  6.00  a.m.  to  6.00  p.m.,
he  second  from  6.00  p.m.  to  6.00  a.m.  It  is  observed  from
ig.  5  that  more  accidents  take  place  during  day  time  (61%)
han  night  time  (39%).  This  may  be  attributed  to  less  number
f  cars  and  2-wheelers  during  night.  Though  total  number  of
CU’s  remains  almost  the  same  during  day  and  night,  but
otal  number  of  vehicles  is  less  during  night  time.  After  the
tart  of  construction  work  in  May,  2009  for  widening  of  NH-1,
he  road  accidents  increased  tremendoulsy.
mprovement measures
n  the  light  of  above  mentioned  noticeable  characteris-
ics/causes  of  accidents  on  studied  stretch  of  the  road  the
mprovement  measures  have  been  suggested  as  under:
As  over  speeding/driver’s  fault  is  found  to  be  main  rea-
on  for  most  of  road  accidents.  The  present  speed  limit  of
0  kmph  for  cars  and  65  kmph  for  heavy  vehicles  is  hardly
ollowed  which  has  not  been  revised  since  it  was  imposed
bout  10  years  ago.  The  speed  limit  of  65  kmph  for  cars
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nd  40  kmph  for  heavy  vehicles  on  the  road  passing  through
rban  areas/built  up  areas  is  not  clearly  and  adequately  indi-
ated  on  the  road.  This  leads  to  more  accidents  in  these
reas.  It  is  suggested  that:
.  Rational  safe  speed  limits  should  be  determined  based
upon  85th  percentile  speed  of  vehicles  on  the  road.
.  To  avoid  rash  and  overspeed  driving,  steps  like  frequent
breath  analyzer  test  should  be  conducted  to  punish  the
drunken  drivers.
.  Enforcement  measures  should  especially  focus  on
trucks/canter/buses  (42%)  to  bring  down  their  involve-
ment  in  accident.
.  Proper  safety  measures  including  installation  of  proper
signs,  markings,  signals  and  other  trafﬁc  control  devices
in  the  construction  zone  should  be  immediately  followed.
onclusions
he  following  are  the  main  conclusions  drawn  from  the
tudy:
.  Serious  injury  type  accidents  are  found  to  be  more  than
minor  injury  accidents.
. Type  of  accidents  include  46%  as  head  on/rear  end  colli-
sion,  19%  as  hit  and  run  type  and  about  14%  as  overturning
type  accidents.
. Over  speeding/driver’s  fault  (87—88%)  should  be  checked
by  strict  enforcement.
.  It  is  observed  that  trucks/canter/buses  are  involved  in
maximum  accidents  (42%)  followed  by  car/jeep  (35%),
2-wheeler  (13%)  and  others  (10%).  Buses  account  for  6%
accidents.  Enforcement  measure  should  specially  focus
on  the  road  truck/canter/bus  as  they  are  found  in  maxi-
mum  number  of  accidents.
.  More  accidents  take  place  during  day  time  (61%)  than  in
night  time  (39%).  This  may  be  attributed  to  less  number
of  cars  and  2-wheelers  during  night.
.  The  number  of  accidents  increased  tremendously  after
the  start  of  construction  work  in  May,  2009  for  widening
of  NH-1.
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